Abstract: This short note aims to introduce a rule which admits to compute interest in any time per any time, rate of inflation per any time in any moment, if the rate of interest or the rate of inflation by unity of time is an arbitrary integrable function. The main result is the generalization of the well known rule ι(t) + 1 =
1. Introduction: Let CPI i (t) be the index of prices in time t, let X(t) be the value of an objective function (the real value of a unit of money), let ι(t) be rate of inflation per time 0, 1 . Then X(t 0 ) X(t 1 ) = CPI(t 1 ) CPI(t 0 ) = 1 + ι( t 0 , t 1 )
We can measure CPI in any time, consequently we can fix ι( t 0 , t 1 ) in an arbitrary interval t 0 , t 1 1.1. Definition: If ι( t 0 , t 1 ) in some interval T 0 , T 1 ⊃ t 0 , t 1 depends only on the length t 1 − t 0 of the interval t 0 , t 1 but not on the origin t 0 of the interval we call the inflation constant (on interval T 0 , T 1 ).
Lemma:
The inflation is constant, if and only if the CPI is exponential function x → a · e bt . Let the inflation is constant and let us denote ι(t 1 − t 0 ) = ι( t 0 , t 1 ), then it holds
and the real value (value of the objective function) in the time t is
Let the inflation depends differentiably on the time in a time t 0 almost everywhere. We define the rate of inflation per unity of time in time t 0 as rate of constant inflation which has first order contact with the inflation in question almost everywhere and on the rest of the points we can define it by one sided limits.
More precisely: The solution of equations:
is
Consequently
1.3. Definition: Let CPI be the index of prices, then the mapping
is the rate of inflation per unity of time (in time x).
Functional equation of rate of inflation:
The most general case considered so far is that one with CPI i piecewise exponential function x → a i e bix with the constant a i , b i on an interval t i , t i+1 , (t 0 = 0), then the rate of inflation per unity of time is piecewise constant function and the rate of inflation per time 0, t is {i|ti≤t}
CPIi+1
CPIi − 1 Let us suppose that CPI is the integrable function, ι is the rate of inflation per unity of time (integrable function), X the objective function (the opposite value of CPI in the suitable rescaling)
If an inflation is constant and if its rate of time of duration t is equal to ι(t), then
If an inflation is piecewise constant (the rate of the inflation per time unit is piecewise constant function) and if the rate of inflation per a unit of time in every point of interval t i , t i+1 ; i = 0 . . . n is equal I i ,then for the rate of inflation of time t t 0 , t n holds
This note aims to find the rate of inflation in the time t per a time period t 0 , t 1 ( 0, t , after suitable rescaling), in the case that the rate of inflation per unit of time is an arbitrary integrable function. 2.4. Theorem: If the rate of inflation per unit of time t equals ι(t), then the rate of inflation per time 0, t (plus one) is equal to
and the equation
is a special case of the previous one for the piecewise constant function ι with values I i on intervals t i , t i+1 .
Example
Let us suppose, that the rate of unit of time inflation was 0.1 in time 0 and rate of unit of time inflation was 0.2 in time 1. Then the rate of inflation should be changed in time 0, 1 between booth values for instance in this four following ways:
The questions is: What is the real value X(1) in time 1 if the real value X(0) of it in time 0 was 100? In general, we have
So, in our four cases we obtain: 
q. e. d.
2) Now let us suppose, that ι is piecewise constant and that it has value I i in every point of the interval
We shall use
3.
Example with the real data of index of prices of non-regulated prices in Czech republic:.
We choose the year as a unity of time. We measured the index of non-regulated prices in every moment P = 1993 + i 12 , where i is a natural number less or equal to 120. The values are relative. As a result of the measurement, CPI is a function cutting the points: (1993 + There are a lot of ways of how to do it. We shall measure the accuracy of approximation as the sum of squares of differences between values of function and measured values in points where the measurement is made. Trivial approximation is to put together points by abscissas. We obtain piecewise affine function: and the accuracy is equal to 0. In this case the rate of the year inflation ι is the function: But we can approximate the rate of inflation directly. If (t ni ) i∈J , i < j ⇒ t i < t j are the moments, where CPI is measured, then we have to fulfil the equation:
and the accuracy of approximation should be measured as the measure of unreliableness of the equation. The question is, how accurately this function corresponds to the measured values. The interesting thing is, that the function do not approximate measured values, but some other values, which depend on the measured ones. And the attitude towards this two values is given by (see. (21)). So if we can compare the exactness of approximation with the same measure as we did in previous cases, we have to compute the number
and this is the only relevant measure. In our case we obtain:
4.9914 (24).
We used the simplest function for the approximation of rate of inflation we considered yet, and it gives us far the best approximation we have obtained! 
